In this paper we show some exact solutions for the Caudrey-Dodd-Gibbon equation (CDG equation). These solutions are obtained via Mathematica 6.0 by the projective Riccati equation method.
Introduction
From 70's, a vast variety of the simple and direct methods to find analytic solutions of nonlinear differential equations and evolution equations have been developed. Recently, the projective Riccati equation method has drawn lots of interests in seeking the solitary wave solution and other kinds of solutions.
The general form of the fifth-order KdV equation is written as u t + ω u xxxxx + α uu xxx + β u x u xx + γ u 2 u x = 0 (1.1)
where α, β, γ and ω are arbitrary real parameters. In this paper we present exact solutions for a particular case of this equation obtained by setting α = 30, β = 30, γ = 180 and ω = 1 . Thus, the equation to be studied is u t + u xxxxx + 30uu xxx + 30u x u xx + 180u 2 u x = 0 (1.2) Equation (1.2) is known as Caudrey-Dodd-Gibbon equation.
The projective Riccati equation method
We search exact solutions of equation (1.2) in the form
3)
As a result we have that the equation (1.2) is reduced to the nonlinear ordinary
To obtain exact solution for the equation (2.4), we use the projective Riccati equation method [4] [7] which may be described in the following three steps:
Step 1. We consider solutions of (2.4) in the form
where σ(ξ), τ (ξ) satisfy the system
It may be proved that the first integral of this system is given by
where ρ = ±1 and e = ±1.
We consider the following solutions of the system (2.6).
Case I:
If r = µ = 0 then
If e = 1, ρ = −1 and r > 0 :
(2.9)
Case III:
If e = −1, ρ = −1 and r > 0 :
(2.10)
Case IV:
If e = −1, ρ = 1 and r > 0 :
(2.11)
Step 2. Substituting (2.5), along with (2.6) and (2.7) into (2.4) and collecting all terms with the same power in σ i (ξ)τ j (ξ), we get a polynomial in the two variables σ(ξ) and τ (ξ). This polynomial has the form 
and equating in (2.12) the coefficients of every power of σ(ξ) and of every term of the form σ j (ξ)τ (ξ) to zero, we obtain the following algebraic system in the variables a 0 , a 1 , b 1 , . . . : Step 3. ( This is the more difficult step ) Solving the previous system for r, µ, a 0 , a 1 , b 1 with the aid of Mathematica 6.0 we get b 1 = 0, so solutions have the form Tables 1, 2, 3 and 4 show the results of calculations. Table 1 : Solutions for r > 0, e = 1 and ρ = 1. Table 2 : Solutions for r < 0, e = −1 and ρ = 1. Table 3 : Solutions for e = 1 and ρ = −1. Table 4 : Solutions for r > 0, e = −1 and ρ = −1.
Conclusions
In this paper, by using the projective Riccati equation method and the help of symbolic computation system Mathematica, we obtain some exact solutions for the equation (1.2). The projective Riccati equation method is more complicated than others methods ( for example, the tanh method ) in the sense that the algebraic system in many cases demands a lot of time to be solved. On the other hand, this method allows us to obtain some new exact solutions.
